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The problem of electromagnetic wave scattering from a random medium layer with a random interface is considered. The layer has planar boundaries on the average. Assuming that both the random perturbation of the interface and the random fluctuations of permittivity of the medium are small, a first-order perturbation solution to the scattered field is obtained. The bistatic scattering coefficients are calculated and expressed in a compact and meaningful form consisting of various terms that can be related to specific scattering processes. The terms are explained by means of schematic scattering diagrams. The expression for the special case of backscattering includes those terms that contribute to the phenomenon of backscattering enhancement. Finally the results are compared with those of others. The present formalism agrees with the others and allows more physical insight into the scattering processes.
Microwave Scattering From A Random Medium Layer With A Random Interface
IUTODRO'TIOE
In the field of wave propagation and scattering from layered media a problem of great practical interest and importance is the one where both medium parameters and interfaces have random fluctuations. Most natural objects are best represented and studied by this kind of model. In Section 2 the geometry of the problem is described. The problem is then mathematically formulated in the next section. Section 4 is devoted to the derivation of the scattered field. In the following section the bistatic scattering coefficients are calculated. Section 6 contains a brief discussion of some of the properties of the results. 
where Elm E ( 7I(!) ) is the mean part and Elf(F) is the fluctuating part. Both h(x.y) and Elf(F) have zero means and small 2 variances. The variances of h(x.y) and £ 1 f(r) are denoted as a and 2 S2 respectively. Further, three correlation functions are defined as follows.
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Here and henceforth xx+ yy is denoted as "
FORMULATION
For a plane wave incident on the random layer from above ( Region 0) we are interested in the far-zone scattered field in Region 0.
Mathematically we may formulate this problem as follows.
Let t (F) 1I (F) and % (CF) denote the electric fields in Region 0.
Region 1 and Region 2 respectively. These electric fields satisfy the wave equations:
Further, the electric fields must also satisfy the boundary
where n is the unit vector normal to the rough interface pointing into Region 0. The task now is to solve this system of equations. In particular we need to find rlm.E f() . the far zone incoherent part of the field in Region 0.
ANALYSIS
We first consider the situation where the boundary is unperturbed.
that is when h(F,) -0. The electric fields in this situation are labelled by the superscript (0). These fields satisfy the following wave equations and the boundary conditions.
Th-solutions to Eqs. (8) and (9) may be written as
(00) (00) For small av we may approximate Eq.(10) as
E 0 (C) -
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Also when ab and IVhI are small we can approximate the field on the rough interface as
ii-z-Vh we may write
We now express E (f) as a perturbation series g£(7)~ ~ --
where 5 is the small parameter of the problem. From Eqs. (16) and (15) we have
On substituting Eq.(17) in Eq.(6a) we obtain the following relations.
Zeroth-order relation;
first-order relation;
where
Also from Eqs.(13) and (14) 
Equations (22) and (6b) yield the following relations.
Zeroth-order relation:
first-order relation:
The zeroth-order relations of Eqs. (18) and (25) 
The above equations, in conjunction with Eqs. (19) and (24), lead to the
Thus our first-order solution in Region 0 is expressed as
_(o) _(1)
where E 0 (7) and E 0 (7) are given by Eqs.(11) and (27). The scattered
but we know that (see Eq. (12) Noting these comments we obtain from Eqs.
(29). (30). (20). (25)
. (10) and (11) the following first-order solution for R0s(,). 
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SCATTERING COEIFICIERTS Suppose a plane wave E.(7). given as
is incident on the random medium layer. +A Bi The five terms that make up r(v) are schematically described in Fig.2 by corresponding scattering diagrams. We have represented the wave path by a solid line and corresponding complex conjugate by a dotted line.
Although it is just a particular case of our general result. 
20
and where
The most striking feature of the above result is the disappearance of depolarization in the case of backscattering. This is not too surprising when we consider the fact that our result is a first-order perturbation solution to a scattering problem which has isotropic characteristics. The other feature is that of enhancement. As shown in It is pleasing to observe the structure of the results for 100 and 0o. Indeed several conclusions may be drawn on closer examination of those expressions. Such a task will be undertaken in a future report which will also present numerical examples.
We have thus solved the problem of scattering from a random medium layer with a random interface using a first-order approximation. Our solution is therefore a single scattering solution. Quite obviously our result is meaningful only when the random inhomogeneities are small. If not. the phenomenon of multiple scattering will play a dominant role and it must be properly taken into consideration. We notice that in our first-order perturbation method the various scattering contributions. 
CONCLUSION
We have considered the problem of microwave scattering from a random medium layer with a random interface. Assuming that the random 
